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(57) 

HaoepereHMe othocmtca k TexHonorMn 
nojiyMeHkifi n/ioHOK aiviopcpHoro KpeMHMn. 
npeAnoKSH cnoco6 nojiyMeHkin nneHOK 

aMOpct)HOrO KpeMHHfl. OCHOBaHHblf^ Ha 

oca>KAeHkiki npoAyKTOB paanoxceHkin 
CMJiaHCOAep>Kau^eCf raaoeof^ cmbcm Ha narperyio 
noAno>KKy. Paano>KeHkie raaoaoi^ cMecki 
npoMcxoAHT B nxiasMe BHE-paapnAa SHe 
KaMepbi oca)KAeHMfl c nocneAyioLAi^M 
ctxspMMpoBaHMeM M3 npoAyKTOB paanoxeHHfl 
CBepxsByKOBbix crpyn, MCTSKaiOLUMX b 
BaicyyMHyio Kauepy ocaMfxenm Mepea cvicreMy 
CBspxaByKOBbix coneji, ycraHOBneHHbix b creHKe 
Kaiwiepbi M pacnoiio}KeHHbix APyr OTHOCMTe/ibHO 
Apyra kia ycnoBMn o6ecneMeHkifl nepeceMeHMn 
CBepxaayKOBbix crpyf^ na paccroRHMM okojio 
60% OT paccTOflHMfl Me;KAy noAnojKKOi^ \a 
con/iawM. VcTpoC^CTBO Ann nonyMeHun nnenoK 
aMOpct3Horo KpeMHM^ coAep>KuiT BaKyyivinyio 
KaMepy ocaKAeHki5^ c pacnono;KeHHo^ b ne^ 
noAno>KKoi;^, CkicTeiviy noAann raaoeoi^ CMecu n 

BblTfl)KKM npOAyKTOB peaKL^HM. a TaiOKe 6J10K 

renepai^kiki aKTMBHOf^ nnasMbi 
ci^/iaHODAep^aLL^eM CMecvi raaa. EnoK reHepai^Mi^ 
aKTMBHot^ n/iasMbi pacnojio)KeH sne Kawepbi 
oca;KAeHktn v\ CB^^aaH c He\^ wepes ckicreMy 
conen. ycTaHOBneHHbix b creHKe KaMepbi 
oca>KAeHnq. yiBJifliOLi^eWcfl OAHOBpeweHHo m 
CTGHKot^ 6/iOKa reHSpai^nn aKiMBHoC^ nnasMbi. 
Dpvi 3TOM 6J10K reHepaqMvi aKTHBHoi;^ n/iaaMbi 
BbinofiHen e bmao s/ieKipoAHoro 6fioKa, 



noAKHiOMeHHoro k renepaTopy BH. m coAep)KMT 
paap5iAHyio Kaiuepy, cx^eAMHeHHyio Mepea 
liJTyuep c kicTOHHiiKOM ci(inaHCOAep)KaiMe£^ 
CMecki. LUryi^ep OAHoapeMeHHO nanneTcn 
nepBbiM dJieiapoAOM, a aropbiM dnemrpoAOM v\ 
OAHOBpeMeHHO creHKOM paapnAHof^ KSMepbi ki 
creHKo^ KaMepbi oca)KAeHkin cnyxcviT MeuGpaHa 
c pacnono>KeHHbiMui b hbC^ con/iaMM. B 
peayjibTare ynpoiAaercp rexHOJiorM^i nony^enm 
M noBbiiLiaeTcn npokiaBQAnrejibHOCTb npM 
npkiMeHeHkiii b uaccoBOM npokiaBOACTBe aa cMer 

BOaMO>KHOCT14 HaHeceHUn n/ieHKM. OAHOpOAHOft 

no TonL^MHe, nnoTHocTM m cocraBy, wa 6oJibLUMe 
nnou^aAM- 2 c. m 1 3.n.c|)-/ibi, 3 mji. 
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(57) Abstract: 

FIELD: process of obtaining amorphous 
silicon films. SUBSTANCE: proposed method is 
based on deposition of decomposition 
products of silane-containing gaseous 
mixtures of preheated 'substrate. 
Decomposition of gas mixture is effected in 
highfrequency discharge plasma outside 
deposition chamber followed by fbmriing 
supersonic Jets flowing to vacuum deposition 
chamber through system of supersonic nozzles 
mounted in wall of chamber and so position 
relative to each other that supersonic Jets 
intersect at distance of about 69% of 
distance between substrate and nozzles. 
Device proposed for realization of this 
method includes vacuum deposition chamber 
with substrate located inside it, system for 
delivery of gas mixture and extraction of 
reaction products as well as unit for 
generation of active plasma from 
silane-containing gaseous mixture. Active 
plasma generation unit is located outside 
deposition chamber and is connected with 
this chamber through system of nozzles 
mounted in wall of deposition chamber which 
is simultaneously wall of active plasma 
generation unit. Active plasma generation 
unit Is made in form of electronic unit 
connected to high- frequency generator 



containing discharge chamber connected with 
silane-containing mixture source through 
pipe union which is simultaneously first 
electrode; membrane with nozzles found in it 
perfomns function of second electrode and is 
simultaneously used as welt of discharge 
chamber and deposition chamber. EFFECT: 
simplified procedure of obtaining films; 
Increased productivity due to possibility of 
applying films of homogeneous thickness, 
density and composition over extensive 
surfaces. 3 cl, 3 dwg 
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H3o6peTeHne othocmtca k rexHonornn 
nojiyMeHMfl nneHOK aMopcfjHoro KpeMHM« m 
MO>KeT 6biTb Mcno/ibsosaHO b coBpeweHHoC^ 
onroaneKTpOHMKe n nHierpanbHoC^ onrnKe Ann 
cxD3flaHi/ifl TOHKonneHOMHbix coriHeHHbix 
sneMeHTOB m TpaHsncTopHbtx Marpnq eonbiuoC^ 
nnoinaAn Ann JKi/iAKOKpucTannnHecKi/ix 
AMcnneee. 

t^aeecTHbi cnoco6bi HaHeceHMfl nneHOK 
BMopct^Horo KpeMHun nyreu pa3no)KeHMn 
KpeMHkii^cx3Aep>KaLuero rasa n oca>KAeHMfl 
npojqyKTOB peaKuyiui hb HarperyK) noAno>KKy. b 
KOTopbix AJ^fl pa3Jio)KeHH« rasoBof^ CMecu 
McnojibayeTCfl rneMDiMUM paapsA (cm. aa^BKH 
5^noHMM MHK H 01 L 21/205 6044552 B4. 
6091010 B4. 5056648 B4. 5073250 B4, 1-42125. 
6082623 B4, 5068097, MHK H 01 U04, 21/205 
2-27824 B4). OSu^mm HeAOCTBTKOM 3TMX 
cnoco6oB flBiinercn HkisKan cKopocTb 
oca}KAeHMfi M, KpoMB Toro, npouecscbi b 3tl<ix 
paapflABX npkiHi^iinnanbHO njioxo ynpaBJineMbi. 
TBK KBK MSMeHeHMe jiio6oro BHeiiJHero 
napaMBTpa Tp66y6T kiaMBHBHkin npatcrMMecKM 

BCeX OCTBJIbHbfX, Bbl3blBafl T6M CBMblM 
M3MeHeHHe CX^CTasa M 3JieKTpOC()M3MMeCKHX 

CBot^cTB nneHOK, nooTOMy Anana30H ycnosnf^, 
npM KOTOpblX MO>KHO nofiyHHTb KaMecTBeHHbie 
nneHKM, scerAa OKaabiBaercfl y3KHM. 

HsBecTeH TaioKB cnoco6 oca)KA©HMfl n/ieHOK 
aMOp4)Horo KpeMHkin (3anBKa fInoHMki 63-32863, 
MHK 4 C 23 C 16/24), KOTopbi^ 3aKniOMaeTCfl b 

TOM, MTO ra3006pa3Hblf^ MOHOCHJiaH BBOA^T B 

saKyyMHyK) KBMepy, npuKnaAbiBaioT 
aneKTpuMecKoe none m wHAynnpyioT Tne\o[i\y\i^ 
pa3pnA. B ycnoBMflx KOToporo pasnaraiOT 
pa6oMn« ra3 m ocb^kabiot nneHKy hb 
noBepxHocTb noAno>KKM. HpoL^ecc npoBOAnrcfl 
npM napi^iiajibHOM ABBneHMi/i MOHOCMJiBHa 0.2-1 
MM pT.cT., TeMneparypa noAno>KKH 250-450°C. 
CKopocTb oca}KAeHMn KpeMHvin c oCpaaoBBHvieM 

BMOpCt)HO(4 nJIBHKkl >20 A/C. ripOAyKTbl peBKL^HM 

oca)KAaioTCfl hb TOJibKO hb noAnoKKy, ho h hb 
creHKM KBMepbi. nocKonbKy sohb pB3pnA^ hmmbm 
HB orpaHimeHB. mto rpmboaiit k neonpaBAaHHO 
BbtcoKOMy paocoAy raaa. 3to h nannBTon 
ocHOBHbiM HQAocraTKOM ABHHoro cnoco6a. 

Hai/i6ojiee 6jim3kmm k aanBnBHHOMy cnoco6y 
nBJineTCfl cnoco6 ocB^KABHkifl nneHOK 

niAporeHM3MpOBBHHOrO KpBMHVIfl (nSTBHT P0 

2100477. C 23 C 16/24. 16/50). B A9HH0M 
cnoco6e uis mctohhukb, c AaBJiBHMBM b hbm 
1-200 Top B saKyyMHyio KBMepy c ABBneHMBM 
0,1-10'^ Top Mepe3 3ByKOBoe mjim 
cBepx3ByKOBoe conno noAafor 

KpeMHM(^coABp>KaLL^kiC^ ra3 noA ABBnBHkieM 
0,1-10"^ Top. rioTOK ra3a noABepraercfl 
aKTMBBL^vivi RyieM nponyoKBHUfl Hepe3 
sneKipoHHO-nyMKOByjo nnasMy, a 

ct)opMMpo8aHMe nneHKM ocyu^ecTBnneTcn hb 
noAno>KKe, pacnono>KeHHOt^ b noTOKe rasa. Ms 
onucaHMfl cnooo6a OMeBHAHO, hto ycrpoC^CTBO 
Ann ocymecTBneHMfl ussecTHoro cnoco6a 
coAep>KHT BBKyyMHyio KBMepy c pacnono>KeHHoC^ 
B Hei^ noAorpeBaeMoi^ noAno>KKOt^. Ha bxoab 
BBKyyMHoj^ KaMepbJ ycTBHOBneno sByKoeoe v\n\A 
CBepx3ByKOBoe coruio Ann noABMM b KBMepy 
KpeMHkiv^coABp)KaiAero rasa. B cocTaae 
ycTpo^^cTBB TaKMe kiMBBTcn 6noK reHepBL^HM 
sneiapoHHbix nyHKOB Ann BKTkiBauHM 
KpeMHM{^coAep>KaLi;ero raza, pBcnono>KeHHbiv^ b 
KBMepe oca)KAeHMn. floAnoKKa pacnonoMeHa hb 
paccTOflHuiM 50-150 mm ot aneKTpoHHoro nyMKa. 
HeAOCTBTKOM 9Toro cnoco6a nanneTcn 

TeXHUMBCKan CnO>KHOCTb aKCnnyBTBL^MIi 

ycTpoHcTB reHBpBi^kiki sneKrpoHHbix nyHKOB npH 
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BbicoKnx ABBneHMflx rasa m orpaHUMenHbie 
nnoiAaAn Hanbinennfl, o6ycnoBneHHbie 
KOHeHHbiMn pasMepaMM conna. KpoMe Toro, 
oneKTpoHHo-nyHesafl aKTMBai4Hfl rasos 
xapaKTepMsyeTCfl hm3kmm yAenbHbiM 
sneproBKnaAOM. 

SaABHeC^ HBCTOflinero M3o6peTeHMfl 
flBnneTcn cosAanne cnoco6a nonyMenun nnenoK 
aMopct)Horo KpeMHun ki ycTpov^cTBa Ann Bro 
ocyu^ecTBneHMn, o6ecneMMBBiou;Mx ynpou^enkte 
TBXHonorMM nonyMBHvin nnenoK BMopct)Horo 

KpBMHkin kl nOBblLUBHkie npOMSBOAMTenbHOCTH 
npM npMMBHBHHkl B MBCCOBOM npOMSBOACTBe 33 
CHeT B03M0>KH0CTH HBHeceHMfl nneHKM, 

OAHopoAHoC^ no Tonu^MHe, nnoTHOCTM m cocTaay 
Ha 6onbUJkie nnoLi^^AM. 

yKa3BHHbit^ TexHMMecKM^ pe3ynbTaT 
AocTuraeTCfl TeM. mto b cnocoSe nonyneHUfl 
nneHOK aMopct>Horo KpeMHkin, ochobbhhom hb 
oca>KA6HMM npoAyKTOB pa3no)KeHMn 
CMnaHOcoAep>KaL^e^ rasoBOf^ CMecui hb 
noAno>KKy, yKasBHHyio cMBCb paanarBiOT b 

nna3Me BblCOKOMBCTOTHOrO BMKOCTHOrO (BME) 
pasp^AB BHB KBMepbi OCB^KAeHkin C 

nocneAyK)L^MM (4)opMMpoBaHkieM vi3 npoAyKToa 
pa3no>KeHMfl CBepxaeyKOBbix crrpyM, McreKaroiAMx 
B KaMepy oca;KAeHM«. b MacTHocm. npoAyKTbi 
pa3no>KeHM« cunaHocxJAepJKaii^eC^ cmbcm 
noABioT B KBMepy oca>KAeHMfl nepes cviCTeMy 
CBepxasyKOBbix conen, npn stom nepeA 
HBHanoM oca>KAeHMfl KaMepy oca>KAeHMfl 

OTKBHUBBtOT AO 10"^ MM pT.CT., B npOL^eCXJ 

pa3no>KeHMfl raaoBov^ cmbcm ocyunecTsnfljOT npM 

ABSneHMM 10'^-1 mm pT.CT. M MOIUHOCTM BME - 

paapflAB 50-100 Bt. 

yKBSBHHblCf TeXHMHeCKMf) pBSynbTBT 

AOCTMrBBTCn TBK>Ke TBM, HTO B yCTpoC^CTBB AHfl 

nonyHBHMfl nnenoK BMopct)Horo KpeMHMn, 
coAepKBU^eM KaMepy ocaMfxenm c 
pBcnono>KeHHO(^ b hb^ noAno>KKof4, cMCTeMy 
noA9MM ra30BoC^ cmbcm m Bh\j?mm npoAyicroB 
peaKUMM. a TaK)Ke 6noK rBHepai^MM BKTMBHof^ 
nnasMbi. 6noK reHepBL^MM aKTMBHot^ nnasMbi 
pBcnono)KeH BHe KaMspu ocB)KA6HMn M canaaH c 
HB^ Mepea CMCTBMy conen, ycTaHoanenHbix b 
CTeHKe KBMepbi oca>KAeHMn. nsnniou^ef^cfl 
OAHOBpeMeHHO M CTeHKoC^ 6noKa reHepai4MM 
BKTMBHo^ nnasMy. B mbcthoctm, 6noK 
renepai^MM BKTMBHOff nnaaMbi BbinonHBH b bmab 
sneKTpoAHoro 6noKa. noAKnK)HeHHoro k 
renepaTopy BH, m coAep>KMT paapflAnyio KBMepy. 
coBAMHeHHyfo Hepea lUTyi^ep c mctomhmkom 
CMnaHocoAep>Kai4ev4 cmbcm, npMHBM lUTyuep 
OAHOBpeMeHHO cny>KMT nepBbiM sneiapoAOM, a 

BTOpbIM aneKipOAOM M OAHOBpeMeHHO CTeHKOC^ 

paap^AHo^ KBMepbi nonneTcn MeM6paHa c 
pacnonoKBHHbiMM B v\B}h connaMM. 

OOPMMPOBBHMB CB060AHblX CBBpXSByKOBblX 

CTpyi^ HM3Kot^ nnoTHocTM cnocoScTByeT 

3aM0pa>KMBaHMK> peK0M6MHai4M0HHblX 

npoL^eccoB, TaK kbk no Mepe yAaneHMfl ot 
MCTOMHMKB B CTpye 6bicTpo yMeHbiuaeTCfl 
nnoTHocTb M TBMnepaTypa. Oopmmpobbhmb 
nneHKM ocyu^ecTsnfleTCfl na noAno)KKe, 
pacnono)KeHHoC^ hb paccTOflHMM 70-100 mm ot 
conna. TeMnepaTypa noAno>KKM 25Q-300°C. 
ripM 3TOM Mcnonb3yioT cneAyioiAMe napBMeTpbi 
npoL^ecca: AasnenMe b pasp^AHO^^ KBMepe 
6noKa rBHBpai^MM bktmbhov) nnasMbi nop^AKB 
"10-2 .-I PT.CT., pacxoA rasa OKono 50 
r/c. Doaboa BM MoiAHocTM ocyLuecTBnneTCfl 
Hepe3 ct>MAep ahmhoC^ 150 mm, a^^bmbtp 
pa3pnAHoA KBMepbt 20 mm. AnMHa 35 mm, 
aneKTpoAbi BbinonHBHbi m3 Hep^KBseioiAej^ 
CTBnM. flapaMBTpbi conna: A^aMeTp 0.75mm, 
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nojiyyroji pacKpbiea ©=15^. MarpMiia conen 
Bbi6kipaeTCR m ycnoB^n. hto nepeceneHMe 
BbixoAniMMX M3 cx)nen ceepxaByKOBbix crpyC) 
npoMCxoAMT Ha paccTonHMki. pasHOM ~60% or 
paccTonHMfi Me>KAy conjiaMn m noAno>icKof^, Ann 
Toro MTo6bi Ha noAno>KKy nonaAsm 
paBHOMepHb»it^ noTOK raaoBOi^ CMeckt ki 
npoMCXOAMJio ocajKAeHkie njieHKUi, oahopoahoH 
no Tonimine \a cocTaay. PlneHKy HaHocnr na 
CTeKHAHHyio HjiH CMTanoByio noAno)KKy. 

npoBeAeHHbifl noMCK no kicroMHiiKaM 
nareHTHOff \a Apyro^ HayMHo-TexHkmecKoi^ 
nkiTeparypbi noKasan. mto nonyMeHiie njienoK 
aMopct3Horo KpeMHMn nyreivi pa3no>KeHMfl 
cvinaHOCOAep)Kaii^eft raaoBof^ CMecM b ruiasMe 
BME-paapflAa c nocneAyjoiMMM McreHeHneM 
njiaaMbi c npoAyicraMM njieHKOo6pa3yiOL^kix cpeA 
b saicyyMHyK) Kaiviepy Mepea cucTewy conen, b 

KOTOpblX 4)OpMMpy(OTCn CBOOOAHbie 

ceepxasyKOBbie crpyn, we ncnonbsyeTCfl. 

Cnoco6 HaheceHMfl nnenoK aMOpc})HQro 
KpeMHMP M ycTpoJ^CTBO AHA efo ocyu4ecTBneHMfl 
noncHflercfl MeprejKaMU, rAe na cfjur. 1 
M3o6pa)KeH o6ii^uii^ bma ycrpoi^CTBa, Ha (pvir. 2 - 
npoctDMJib 6/i0Ka renepai^MM aKTMBHof^ nnaaMbi, 
na 4)Mr. 3 -CMCTewa conen. 

YcraHOBKa Anfl HaHecehUfl njienKn 
aMopc{)Horo KpewHHn coAepKMT BaKyyiwHyK) 
Kawepy oca>KAeHMfl 1 , b KOTopoC^ pacnonoKena 
noAno>KKa 3. HarpeBaeMan OMnnecKHM 
HarpeBareneM, c repMonapoi^ Ann KOHTponn 
TeMneparypbi. Ann coaAaH^n paapnAa bo 
ct)naHei4 doKOSOf^ noBepxHOCTM Kaiy/iepbi 1 
BcrpoeH 6J10K reHepaqMbi ataMBHOi!^ nxiaaMbi 2. 
Bjiok 2 MaonwpoBaH or ctohok KaMepu 1 c 
noMoij^bio 4)ToponnacTOBoro naonnTopa 6. 
Mepea mryuep 5, KOTopbii^ flBnnercfl nepabiM 
aneicTpoAOM, noAaeTcn raaoBan cMecb b 
paapnAHyto icauepy 9 6jioKa 2, pojib BToporo 
sneicrpoAa virpaer MeMOpana 7. HaxoAn^Aancn b 
KOHTaiae co creHKOf^ KaMepbi 1 . B MeMOpany 7 
BCTpoeHa Marp^ua oonan 8. ^epea Koropbie 
MCTeicaiOT npoAVKTbi peaKi^kiM. PaccTonHMe 
Me)Kfly L^oHTpaMM BbixoAHbix ceHeHMi^ AByx 
coceAHkix conen Rt - paccronHne MBMay 
L^eHTpaMM BblXOAHblX ceMeHMf^. St - paccTOflHue 
OT nnocKOCTM BblXOAHblX ceMBHuf^ conen ao 
nepeceMennfl BbixoAfliMMX Ma conen 
CBepxaByKOBbix crpyP^, a - yron pacujkipeHMn 
CTpyM, 

Mou4HOCTb OT renepaTopa BM-Kone6aHMf^ 
noAaercn Mepea ct)MAep 4 na tuTyt^ep 5. 
reneparop BM-Kone6aHnC^ m KaMepa 1 
aaaeMneHbi o6ii\\am KonraKTOM Mepea lUMHy 
aaaeMneHnn. B KaMepe 1 i/iMeercn CMcreMa 
OTKaMKH OTpa6oTaHHbix raaoB. noAno>KKa 3 
yKpennena na Aep)KaTene, yKpennennoM na 
lijTaTMBe CTona pa6oMero oS-beiwia na 
paccTonnuM 70-100 mm ot conna. reMneparypa 
noAnojKKM 250-300**C. Taa nocrynaei na 
HaTeKaxenn nepea luryuep 5. 

Cnocoe HaneceHMn nneHKn aMopcpnoro 
KpeMHkifl ocyLi^ecTBnneTcn cneAyKDu^MM 
o6paaoM. HoAroTOBneHHbie noAno)KKii, 
HanpMMep creicnRHHbie kini/i ckirannoBbie, 
noMeu^aioT b BaxyyMHyio KaMepy 1 m 
OTKaMMBaioT KaMepy ao ocTaroMHoro AaaneHMn 
10"^ MM pi. CT. . nocne Hero BKmoMaercn 
renepaTop BM-KoneCaHviC^ n Mepea iuTyL\ep 5 b 
paapnAHyio KaMepy 9, b Koropo^ kiHkiL^MMpyercfl 
BHE-paapnA, nocrynaer KpeMHMC^coAep>KamMM 
raa, npn 3T0M pacxoA raaa OKono 50 r/CM, 
Aaenenne 10"^-1 mm pt.ct. Mou^Hocib paapwa 
50-100 Bt. npOAyKTbi paanoKenun cbo6oaho 
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ncTeKaKDT B eaKyyMHyjo KaMepy 1 Mepea cucreMy 
conen 8 co CBepxasyKOBOi^ cKopocTbK), rAe 
oca)KAaK)Tcn na noAno)KKy 3. OopMMposaHUie 
CBoCoAHbix CBepxaByKOBbix crpyC^ HuaKOi^ 
nnoTHocTM. B KOTopbix no Mepe yAanenkin ot 
MCTOMHkiKa 6bicTpo yMeHbLiiaetcn nnoiHOCTb ki 
TeMneparypa, Heo6xoAHMo Ann aaMopaKMBaHMn 
peKOM6MHauMOHHbix npoL|eccoB. 

OopMkipoBaHvie noKpbiTMn npoMCXOA^r co 
CKOpOCTbK) 80- 1 00 o 

B 3TOM cnocoGe cf)opMnpoBaHkin nnenoK 
MCKnKJMaioTcn KOHTaKTbi peareHTOB co CTeHKaMU 
peaKTopa m cooTBeTCTByioi4kie Kananbi 
BTopkiMHbiX peaKi^Mv^, CBnaaHHbix c 
rexeporeHHbiMki npoL^eccaMui na cxeHKax. KpOMe 

TOrO. AaHHbli^ CnOC06 P^e^ B0aMO>KHOCTb 

cyu^ecTBeHHo noBbiCMTb CKopocib pocTa 6e3 
yi4ep6a Ann KaMeciBa nneHOK. HepaBHoaecHbi^ 
BME-paapnA xapaKTepiiayeTcn bucokvim 
yAenbHbiM aneproBKnaAOM, K03c|)c|3ML^iieHT 
noneaHoro Aef^cTB^n BbicoK aa CMeT 
Kone6aTenbHoro B036y)KAeHi«in ocHOSHoro 
sneKTpoHHoro cocTonnun MoneKyn 
(B.fl.PycaHOB, A,A.<l>pMAMaH. OiiaMKa xuMWHecKH 
aKTHBHO^ nnaaMbi. - M.: HayKa, 1984). 
McnonbsoBaHkie cucTeMbi conen noaaonner 
yeeniiMviTb nnoiAaAb oca>KAaeMoii noBepxHocTki. 

DpMMep 1. rineHKM aMopct)Horo KpeMHkin 
nonynaioT b pa6oMeC^ o6nacTM aaKyyMHoro 
yHMBepcanbHoro nocTa BVn-SM, b KOTopyio 
BCTaaneH 6noK renepau^ki aKTkiBHoC^ nnaaMbi. 
BbinonHeHHbii^ na ocHOBe nnaaMOTpoHa c 
paapnAHOt^ KaMepoi^, rAe nponcxoAHT 
pa3no)KeHvie ckinaHocoAep>KaLAe(^ raaoBoi^ 
CM ecu BHE-paspnAOM. Hotok nnaaMbi c 
npoAyKTaMU paanoKenun Mepes CMCTeMy conen 
CO CBepxaayKOBof) CKopocTbK) nanpaannoTcn na 
noAno)KKy, naxoAniMyiocn nanpoTUB conen. 
noAnoKKM npeABapnTenbHO npoMbiBanncb b 
TeMenne 1-2 mmh b 1-2% pacTBope nnasnKOBoC* 
KucnoTbi c nocneAyfoi^ei^ npoMbiBKot^ b BOAe, 
3aTeM npuMennnacb AononnnTenbHan oMMCTKa 
aKTi/iBMpoBaHHbiM ymeM. Ann SToro CTeKno b 
TeMenne 1-2 mmh npoTMpanM nopoLUKOM 
aKTMBMpoaaHHoro yrnn. noAroToaneHHbie 
CTeKnnHHbie noAno>KKM noMeu^aioT b aaKyyMHyto 
KaMepy. PaccTonnMe ot noAno>KKM ao conna 
70-100 MM. noAno)KKa narpeaaeTcn ommmbckhm 
HarpeaareneM ao 300 °C. KaMepy oTKaMkiaatoT 
AO 10"^ MM pr.CT. HacocaMM H-1 60/700. 
BXOAniMMMM B cocTae BYrt-SM. klHML4HMpyK)T 
TneK)L4MC^ paapnA Ann ohmctkm KaMepbi. Do 
OKOHMaHMM npoL^ecca rpaaneHMn peaKqMOHHyio 
KaMepy cHoaa OTKaMMBaiOT ao AaaneHMn 
10 *^ MM pT. CT. M Mepea lUTyqep b paapnAnyio 
KaMepy, b KOTopoi^ MHkiqMMpyeTcn BME-paapnA. 
BBOAnT raaoayio cMecb cocTaaa 4.8% 
SiH 4+95,2%Ar. flaaneHne MSMepniOT 
BaKyyMeTpoM nMT-2. B paapnAHofl KaMepe 
nnaaMOTpona AaaneHMe cocTaanneT 10 '^-1 mm 

PT.CT. 

DpoAyKTbi paano>KeHMn cbo6oaho MCTeKaioT 
B BaKyyMHyio KaMepy Mepea CMCTeMy conen co 
CBepxasyKOBOi^ CKopocTbio, rAe oca)KAaK3Tcn na 
noAno)KKy. BpeMn ct)opMMpoBaHMn nnsHOK 20 
MMH. nnou^aAb HanbinneMoi^ nneHKM aaBMCMT ot 
paccTonHMn ao noAnoKKM m napaMBTpoB conna. 

rionyMeHHoe noKpbrrMe aHanMaMpoaanocb na 
AMc|)paKTOMeTpe APOH-5M. AnanMa noKaaan 
OTcyTCTBMe OTpa)KeHMn ot 

KpMCTannorpa4>MMecKMx nnocKOcref^. 9to 
CBMAQTenbCTByeT o tom, mto CTpyKrypa AaHHwx 
nnenoK neKpMCTannMMecKan. Cyu^ecTBOBaHMe 
oAHopoAHoro ct)OHa roBopMT o TOM, MTO AaHHan 
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CTpyKTypa MMeei 6nM>KHvii^ nopflAOK, to ecTb 
ABJlfleTCH aMopct)HOv^. flnfl TOMHOrO 
onpeAeneHMfl CTpyicrypbi n/ieHKn no cneicrpy 
nornou^eHMP 6hino Hai^p,e»o sHaMeHuie ujMpMHbi 
aanpeiMGHHOt^ aoHbi. Ann perMcrpai^MH cneiapa 
nponycKaHkin kicno/ibaoBa/icn craHAaprHbif^ 
cneKTpo4)OTOMeTp C<t>-20M c aBTOMari^MecKM 
peryjikipyeMoi^ iLikipuHof^ u^e/iki. l/lcKOMoe 
3HaHeHi/ie uiMpviHbi aanpeu^eHHO^ aoHbi Eg=l,7 
3B. ComacHo fiMTeparypHbiM A9HHbiM oho 

COOTBeTCTByeT 3HaMeHI^I0 LUMpklHbl 

sanpeu^eHHoCi soHbi aMopct)Horo KpeuHvifl. 

OopMyna M3o6peTeHMfl: 

1. Cnoco6 nonyMenun n/ieHOK aMopc})Horo 

KpeMHMfl, OCHOBaHHbIM HB OCaJKAeHMM npOflyKTOB 

paanoKeHMH cMnaHCOAepxaLueC^ raaoBot^ CMecM 
Ha HarperyK) noAno>KKy, OTnuHatoL^nC^cfl Tew, 
HTO paanoKeHne raaoaot^ cwecu nponcxoflur b 
nnaaMe BHE-paapsfla BHe KaMepw oca>KAeHHfl c 
nociieAyKJL^MM (})opMMpoBaHkieM kia npoAyiaoB 
paanoKeHMfl CBepxaByKOBbix crpyM, vtcreKaiOLiiMX 
B BaicyyMHyio lOMepy oca>KAeHMfl Mepea ckicTeuy 
ceepxaayKOBbix conen. ycTaHOBneHHbix b creHKe 
KaMepbi \A pacnojio>KeHHbix Apyr oTHocMTeJibHo 
Apyra na ycnoBMfl oeecneMGHun nepeceMeHUfl 
CBepxaayKOBbix crpyC^ Ha paccTonnwiM OKono 
60% OT paccTOfiHkin MO^KOy noAno^KKOf^ m 
connaMH. 

2. Cnoco6 nojiyMeHMfl njieHOK aMopct)Horo 



KpeMHkifl no n. 1, ornviMaiOLUHMCP reM, mto nepeA 
HaManoM oca>KAeHM5i KaMepy OTKaHkiBaK)T ao 
AaBJieHUfl 10 ~^ MM pr. ct. , a npoutecc 
paanoKeHHq raaoBot^ CMecM ocyLMecTBrnercfl 

^ npw AaBJieHMM 10'^-1 mm pr. ct. m MomnocTn 
paspflAa 50*100 Bt. 

3. ycrpoi^CTBO Ann nojiyMeHun nnenoK 
aMopc|>Horo KpeMHi/in, coAep>KaLi;ee BaKyyMHyio 
KaMepy oca)KAeHMn c pacnojioKeHHoR b ne^ 
noAno>KKo(^, ckicTeMy noAani/i raaoBoi^ CMecki ki 

10 BbiTfl>KKki npoAVKTOB peaKL^MM, a TaiOKe 6noK 
renepauMki aicrviBHOi^ nnaaMbi m 
ci/ijiaHcoAep)Kai4ee^ cmbcm raaa, oTnuMaioineecfl 
TeM. HTO 6jiok renepauMn aKTHBHoP^ nnaawbi 
pacnono>KeH BHe KaMepbi oca;KAeHkin m CB^aan c 
Hei^ Hepea cucTeMy conen, ycTaHoaneHHbix b 
CTeHKe KaMepbi oca>KAeHMn, qanflioineC^cfl 
OAHOBpeweHHO m CTeHKoC^ 6iioKa reHepai^nn 
aKTMBHof^ nnaaMbi, npM 3tom 6noK renepaL^MM 
aKTkiBHot^ nnaaMbi Bbino/iHeH b BMAe 
aneKTpoAHoro 6/iOKa. noAKnK)MeHHoro k 
renepaTopy BH, m coflep>KMT paap^AnyK) KSMepy, 

^ coeAHHeHHyjo Hepea lUTyi^ep c mctohhmkom 
cnnaHcoAep>KaLJ4ev^ CMecn. npuneM lUTyt^ep 
oAHOspeMeHHo flsnweTCfl nepBbiM a/ieKTpoAOM, 

a BTOpbIM 9neKTpOAOM M OAHOBpeMeHHO CTOHKOCl 

paap^AHoi^ KaMepbi m CTeHKoC^ KaMepbi 
2^ oca^KAeHMfl cny>KkiT MeM6paHa c 

pacnOJ10>KeHHblMM B HBM oon/iaMM. 
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